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HACJIOB TEME AOKTOPCKE AIICEPTAIII{JE
flo6rajame 6hoAt{sera Kopl.ru]herbeM Karann3aropa Ha 6asn xertarajcK}r MoAHfihKoBaHor
AlzO: je4umemuua KaJrr,rjyMa: Kopenauuja uzvel1y Susnuxo-xeMujcKux caojcrara
Karann3aropa, npo uec HI4x napaMerapa 14 [pr4Hoca 6HoAH3ena
.ap AnexcaHApa 3apy6raua, peA. npo+.
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TIPETJTEA AOKTOPCITE AITCEPTAUI{JE
IIPHKA3 HA)-IIHIiX U CTpyrIHtD( PAAOBA KAIIAI,UATA
KoJIr ea,qpxe pe3ynrare r{crp*xlrBaha y orcBrrpy AoKTopeHo Arrcepraurrjs
P. 6p. Ayrop-a, HacfloB, qacotrllc, roAllua,6poj no,ry*reHa, crpaHr{ue Kareropuja.
M. Marinkovic, N. Stojkovic, M. Vasic, R. Ljupkovic, S. Rancic, B. Spalovic, A. Zarubica,
"Synthesis of biodiesel from sunflower oil over potassium loaded alumina as heterogeneous
catalyst: The effect of process parameters", Chemical Industry,20l6, vol. 70 (6), A1q-OqS.
tF2o16 : 0.459
V oaoa pady ie u3spueHo cuHmqa y-Al2Oj Hocaqa yuonpefieuou aemodou KoHmponucqHe
xudponuze anrcorccuda y3 onmuMu3aqujy npoqecHltx napawemapq, me cuHmsa KI/AI2O3
KamaJtu3amopa, Kao u mecmupalbe tuezoae qKmuaHocmu y mpaHcecmepufiuxaquju
t cyHqoKpemo9oz yna (ca) MemoHoloM y t4urby do1ujarua 6uoduse.qa. Irlcnumueauu cy ymuqaju n n' pct3ruttumux nopafltemapa npoqeca mpqHc.ecmepifiuxar4uie (aaceuu ydeo *ami;,;;;;r:,M23
'MorapHu oduoc peqKmaHqma, KoHmaKmuo apeue) Ha KoH6ep3ujy cyut4ttxpemo7o? y.,ba y
Memw-ecmpe Buwux MacHux KLtce.\LtHo. fo1ujeruu p%y.qmamu yxasyjy da.je uuxopnopa4ttla
rcantly.u-jodtrdo u ruacma"nux ieduruerua rcanujy.ua (-orccud u -alynuHamu) y/rua cmpyKmypy y-
AlzOs suavaiuo ymul4qrxq ua $usuurco-xeuujcrce oco1uue Quua,uuoe Kame.uusamopa (noeiltaua
le yrcynua 1asuocm nospruuHe Kama.ryu3amopq u no1omwaue cy Qusuarco-xeurlcxe oco6uue).
Cee uaeedeHo nosttmttzHo ymuqe ua QaeopusosoHy oKmulHocm Kqmaltusqmopa y pearctluju
mpaH ce cmepuQuxatluj e cyHt4\Kpe mo 60? yha y 4uray d o 6uj arto 1uodus en a.
M. Marinkovic, N. Stojkovic, M. Vasic, R. Ljupkovic, T, Stamenkovic, M. Randjelovic, A.
Zarubica, "Kl/Al2O3 as heterogeneous catalyst in biodiesel preparation: K+ key factor for
catalyst efficiency", Oxidation Communications,20l6, vol. 39 (NIo. 3-ll),2606-2617. tFro,r-
0.489
V oeoa pady KI/A|2O j Kamattltsamop je cuHmemucau uoduQurcoloHoM coil-zen uemodo.vt, me
2 npu"MetueH y. peanluju MemoHottwe cyH\oKpemosoz y.4ra. Pesynmamu norcasyiy 0o no,uHKopnopa\uia rcatuiyu joduda, mj. jedumeru,a rcanuiy.tta y cmpyKmypy y-At2O: sn'i,rairoMz3
ymuue Ha meKcmypanHe u cmpyKmyp(an)ue oco6uue Kamonusamopa. Paz.wampauu cy
eQexmu pa3rxuuumux napawemapa npoqeca do1ujaraa 1uozopueo. flpu.veua Kama1tu3amopo
ua 6asu KI/AlzOs, nod (penamueuo) 6nazll\,t yclolawa npoLqca (peQnyrcc me.r4nepomypq,
om.uocbepcKu npumucaK, Hu3aK ydeo rcomanusamopo), p%ytmupa,,ta ie eeoua 1ltcoKw
npuHoco.r/t,rLemun-ecmapq suruux "v.acHux KLtceIUHO Od OrcO gg?6.
M. Marinkovid, A. Zarubica, "The significance of textural and structural properties of
pottasium loaded y-alumina catalyst on the final catalytic efficiency in the transesterification
of sunflower oil", Advanced Technologies, 2016, vol. 5 (2), 05-l l.
v oeou pady ie useedeua cuHmua y-Al2oj Hocaqq Komanu3amopa xudpomepMo.rtHoxl
.ttemodou u cuHmesq KI/AlzOs Komaflu3qmopa, Kqo u Lbe?o6o npulMeHa y peoxtluju
mpaHcecmepu(tuxaryuie cyHl4oKpemoso? ylbo. Vcnocmaemeua je rcope.nat4uja us.ve-hy
3 butu_uxo-xevuicxux ceoicmaea Kamq.ryu3(tmopo (merccmypa,tuux, 
'cmpyKmyp?tux 
u 
^ ^,' .uopfionorurcux) u Komar,utmuurce e1uxorror*i. flo\ujeuu p^y'tmqmu ;:;rr;,;;:;;;;;. ()" M52
meKcmypatHa' cmpyKmypuo caojcmea Kamclqtt3amopq u KqmanumuvKa aKmulHocm 6umuo
3aguce od merccmypaltHttx u cmpyKmyputu caojcmaea y-Al2O3 Hocaqa. Onmuuusatlujo.u
npoqecHLa napqMemapa, ymapfieuo je da cy onmuManHu yclonu sa useofierue peaxr,luje
mpaHcecmepuQuxatluie, cnedettu: MonopHu oc)uoc .MemoHola npen4a yny l2;li 1psuHa
.veutotua 60.0 rpmI peQnyxc mex4nepomypa MemaHo.qa,. spente peaxquje 5h,. ydeo
Kemorxu3amopa 3 uac.ok.
HAIIOMEHA: yrconuro je KauAu,qar o6jarro Br.rue oA 3 paxa, AoAarr.r HoBe pe.qoBe y onaj aeo AorryMeHra
TICIIyBEHOCT yCJIOBA 3A OAEPAHy AOTffOPCKE ArrCEpTAr+rJE
Kgu4rz.qar l4cryrbaBa ycJIoBe sa oqeHy ra o46pary AoKaopcKe 4ucepraquje xoja cy npeAnubeHrz 3aronoru o BflcoKoM
o6pasonauy, CT aryrou YHurep:urera r.r C.raryroru <Darynrera.
KaHAnAar je crygeHr flor<ropcxrlx aKaAeMcxnx cryluja (!AC) - Xer'raja Ha flp,po4no-*urunn-ur,.rKoM
Saxynrery y Hnruy' ocrBapuo je 150 ECIIE Ha /1AC n o6jaaao 3 (rpu) nuyrnu paAa y qaconncr4Ma xareropr.rja
M20 u M50 r.rg o6racru AoKropcKe 4r.rcepraqnje (2 (asa) paAa y qaconucuMa naelyHapo4uor auavaj a (M23)- nI (eaau) pal y qaconhcy HauaoHanHor :Hauaja/vacohr.rcy @axyrrera Yunnep:urera y Hr.rury (M52)).
KauAuAar je ocrrapuo 6 noeHa Id3 reMe u o6,racru AoKTopcKe gacepraquje o6jae,,rauu*.* paAoBa y
qacorllcHMa rareropuje M20, rlpBorlornucanra je ayrop 2 (joa) paAa Kareropuje M23 n rrpRorrornucaua je
ayrop paAa o6jaeJbeHor y qaconHcy rcojr.r rzsAaje @arcylrer yHnaep:nrera y Haruy.
HE
BPEAH OBAEE TIOJEAI,I HI,IX AEJI OBA AOKTOPCKE AI,I C E PTAUI4JE
Kparar onuc noje4uHrrx AeJroBa 4ucepraquje t,i)t) :;{;;i !).,.i;;;
Y norrasJby Vood, npHKa3aHI,r cy eKoHoMcKH, eHeprercKrl u eKoirorrrKlr npo6,reuu H orpaHr,rqerLa KoJa cy
rocneAHlla ynorpe6e Socununx ropt4Ba. OnucaH je n uaaegeH :Hauaj rpoqeca rpaHcecreprasrarcaquje yrba u
Macrl'l ca HHAycrpHjcKor ac[eKTa, Kao H npeAHocrH xereporeHo-KararrH3oBaHot ilpoqeca
rpaHcecrepraQurcarlr.rje. Y rona KoHreKcry, HaBeAeHe cy (uoryhe) npe4uocrr.r ynorpe6e a,,ryrnlr.ruujyrnr(lll)-orccn4a
Kao HocaLIa KaraJ'Il43aropa. Hane4eH je npe4rvrer r4crpaxHBarba y oKBHpy oBe AoKTopcKe Ancepraqraje.
Y nor,'IaeJby Teopujcxu deo, HaBeAeHe cy ocHoBe o 6noropunuwa (6wogu3eny H 6noeraHo,ry) ca noce6uurrl
aKueHToM na 6uo$uzeny. ,{era,'uruje cy" HaBeAeHe Su:uuxo-xenaujcne ri ropr.rBHe KapaKrepr4crnKe, Kao H
craHAapAH KBaJIHrera AH3ena w luoguzena, HaBeAeH je ra npr,ma: yno'rpe6e oBHx topnBa Ha uo6a,rHoM HHBoy
ca crarHcrHriKl,lM nper,'IeAoM. flpe:eHroraH je nperneA KoHBeHrIrzoHanHHx KaraJra3aropa y rexHoloruju
go1ujawa6uoguzena, ca noce6uuM aKIreHToM Ha xereporeHe KaraJrlr3arope,4ar je [pHKa3 TexHoJrorrIKe rueMe
nocrpojerra xoje ce Koptlcrn Ha nHAycrpnjcrcou Hr4Boy 3a HaBe.qeHH [pouec. OnucaH je lo lanac no3Harg
:Hauaj xeuujcxu ruognSurconaHor ar'IyMHuujynr(Ill)-oKcr.rAa Kao KaraJrr.r3aropa y flpouecy 4o6ujama 6uoguzeta
u Aar je peneoanraH nureparypHt{ [perneA. Onucaue cy 3a ca1a ropuurhene MeroAe 3a Ao67jarbe xenaujcrcu
wto4nQurcoaauor a,ryunnnjyu(lll)-orcuaa. IIpurcasaH je yrauaj o4a6paHnx npoqecHHx napaMerapa y
xereporeuoj rexuolornju golujawa 6uo4u:era, rpe3eHToBaHH cy Kr4HerHqKH reopajcrn MoAerH y
xereporeHo-KaraJrH3oBaHoM npouecy rpaHcecrepuSraxaquj e.
Y norraeJby ExcnepuueHmtulHu deo, nateneHlr cy Lu.rJbeBH H [peAMer HcrpaxlrBaw,a, larw cy Aera,.bH
cHHTe3e Kara,'IH3aropa Ha 6a:u xenalrjcru ruogaQl4KoBaHor.Al2O3 je4ume6uua rca,rr.rjyrraa u3 pa3mlqwrux
npeKypcopa, Te pa3rHqHrHM yuanpe!eunna MeroAaMa cr,!HTe3e r.r aKTHBaUnje 4o6njeHrx KaraJr1416rtKt4x
Hrarepuja,ra. Onncane cy r<opr.rmheHe MeroAe u r4HcrpyMeHTarrHe TexHUKe 3a Aera"l5Hy Sr,t:l.tur<o-xeruujcrcy
KapaKTepH3aIIHjy KaraJlH3aropa, Kao H ycnoBl4 npu rcojr.rrraa je aprueHa KapaKrepwatyja Karann3aropa.
flpaxasaua je nocraBKa recr-pearuiaje rpaHcecrepnsnrcaqnje cyHuoKperoBor yrba MeraHonoM rpH
arn'roc0epcKoM H rloBlIuIeHoM rlpHTLIcKy, Kao Iz MeroAe ymplr,marra e$aracHocrr4 Kararu3aropa. .{era6Ho je
Ilpe3eHToBaHo uctrurl4Bar+,e yrraqaja pa3rutlurl4x flpoqecHr,tx napaMerapa, Kao H 11oHoBHe ynorpe6e,
pereHepauraj e a cra6ulHocru KaraJrH3aropa.
Y nouaeJby Pesynmamu u ducxycuja, ua o4ronapajyhra
clegehu pe3y,'rraru 4o6 uj e uu r4crpaxu BaH,HNa a o6asJbe H r4 N4
Haqr.H (ra6erapno r.rnu rpaQuura) cy nprjKa3aH14
y oKBr4py oBe AoKropcKe Aucepraqnje:
- $asnuxo-xerunjcra cnojcraa Hocaqa Kara,'rH3aropa Ha 6asn y-A1203: reKcrypanHa, crpyKrypua, uopfrolotuKa,
noBptul'tHcKa 14 reprrarajcra caojcraa. 14:sprueua je ogrosapajyha aacr<ycuja oBr4x pe3y,lTara, re je
ycrlocraBJbeHa rope,raquja n:rnte!y 4o6ujeHnx Sn:avxo-xeurajcxax cnojcraaa HocaLra Karan143aropa,
npHMer6eHe MeroAe cHHTe3e I4 TperMaHa arraraqnje Hocaqa KaraJru3aropa, Kao r,r npr4poAe rrpe1ypcopa,
- Snsu'txo-xeur.rjcra cnojcraa Karalrrr.r3aropa aa 6azu rca,rajyrt,t-joAHAoM rraognfinxonaHor y-Al2O3: TeKC,r')pa,rHa,
crpyKrypHa, rraopSoloulKa, roBptItHHcKa H repnnjcrca crojcrna. I4:npueHa je ogrorapaj/,ha ancrcy.rju our*
pe3ynrara, re je ycnocraBJbeHa rcope,raqaja raarvrefy 4o6rajeHux Sn:nvrco-xenrnjcxnx caojcrasa KaraJrH3aropa,
[pHpoAe npeKypcopa. Kao ['t rtpuMeE'eHe MeroAe cr{HTe3e h rperMaHa arcrr.rnaqr,rje KaranH3aropa,
- pe3ynTaTh npHMeHe Karar'll43aropa y recr-pear<Urajrz TpaHcecTepra$r.tcaUnje CyHr-toKpeToBor y,.ba MeTaHor,roM:
H3 recr-peaxquja 4o6njeHa cy pe3yrrarv v AwaKyroBaHH creAehn yrwr\ajn ilpoqecHnx napaMerapa: Su:nvxo-
xeuujcrcux caojcrana KaraJll43aropa Ha KaraJIHTHrrKy aKTHBHocr, MonapHot oAHoca yrbaA MeraHor.ta,6p:nHe rz
TI4na Meuarba, K0JII'lquHe KaraJIa3aropa, peaKrlr,roHor BpeMeHa, TeMfleparype pearcqnje, nphcycrBa c,ro6oAunx
MacHHx KucervHa, BoAe a xo-colneH(a)ra, xao u yrr,rqaj (noaaureHor) nprzrucxa peaxqgje Ha trpr4Hoc
6uo4u:e,ra' I4:aprueHo je recruparbe paAa KaraJru3aropa y rrHKJrycvna, perenepauraju nururrruropu Ll
HcnHTHBabe cra6u,ruocra KaralTl43aropa, Kao H Kr4Herur<e peaxqnje rpaHcecrepnszrcaqlrje.
Y norras,'by 3aruoyuax, cyMI4paHLI cy 3aKJbyr{qu v3BeLeHu Ha ocHoBy aoOujeurax H AHcKyroBaHr4x pe3ynrara.
Y norrlas,'by Jlumepamypa, HaBeAeHe cy pefiepenqe rcoje cy r<opr.uuheHe y a3paAu 4rzcepraquje.
Y norraaJbvtua llseod u Summary, gar je rperneA 4ncepraqr,rje Ha cpncxoM, oAHocHo, eHrJrecKoM je:ary.
Y norrasrby EuozpaQuja, garn cy 6uorpa0cKn rroAauu ayropa AoKropcKe guceprauuje.
Y nor,raaJby Eudnuozpafuuja,4ar je cnacaK paAoBa KaHAHAara ny6rnxonanr4x y HayqHHM Lraco[hcr4Ma fi
caoiltuTeHHx Ha Hayr.rHr,IM cKytroB14Ma.
BPilAHOBAEE ?E3YJITATA AOKTOP.CKE AUCtsPTAIII,IJE
Huao ocraapvBar$alocraBJbeHl{x uI4JbeBa n: nprajane Aoroopc(e 4ucepraqraje {,.r1', 'f,rri1: ,;;1
flocraarsenH III'{JIeBH rIpHn}IKoM [pl4jaBe oBe AoKropcKe Anceprarlnje cy ocrBapeHg. kl:aprueHa je cnure:a'
a,ryrvrraHujyru(lll)-orccnaa tto4u{ltrcoBaHor je4raruercurraa rcanr.rjynaa u3 pa3ilu.unrr4x npeKypcopa, [pHMeHoM
pa3nI4rlHTI,Ix yHanpeleurax Merola h ycnoBa cr,rHTe3e, xelrrajcrce rnlogusaxaquje u arcrvrnaquje, Te AeraJbHa
$nsuurco-xenrurjcrca KapaKreplrcaryuja, .j. oApebnsarte crpyKr)?Hr.rx, reKcrypanHux, nrop$orourxux v
noBpIxI'IHcKI'Ix KapaKTepI'Icrl.IKa alyruunrajyTvr(Ill)-orccaaa nro4uQraxoBaHot je4unemrzvra xanujyrvra H rbgxoBe
3aBhcHocra oA Bpcre rcopnruhenor npeKlpcopa, MeroAe cHHTe3e, rr,ro4uQnraqrje n arcrunaqraje.
YcnocrasJbeHa je rcope,raqnja r,rsurely lo6rajeHrx Su:zvxo-xenaajcrcux KapaKrepgcrr.rKa KaraJrg3aropa H
BI4xoBe e0zxacHocrH y peaKIII,rjra rpaHcecfepurprarcaquje cyuuorperoBot y,'ba MeTaHor,roM, Kao H oApef nsarse
0I|THMaJIHHX KapaKrepHcTI4Ka KaraJIH3aTopa 3a ocTBapHBaH,e BHcoKot npHHoca 1nogwzena y [oMeHyToM
rpouecy.
PealusonaHo je HcnLITHBaFbe pa3J'IHTIHTI4x napaMerapa npoqeca rpaHcecrepr.r$uxarlr,rje (rerrrneparypa.
tlpl'ITlcaK, BpeMe pearqnje,6p:nna h THn Meuarba, MoJIapHH oAHoc yJbam MeraHoJra, KoJrHqHHa KaranH3aTopa,
MaceHH yAeo clo6oAHl4x MacHI4x Kucei'ruHa, BoAe r,r rco-coleeu(a)ra) y qu,rr,y ot-rrlrrnlu:aquje [poqeca [.1
noeeharba rrpr.rHoca 6uo guzeta.
I4:epueuoje recrupane paAa KaraJln3aropa y unKnycwwa, Kao H pereHepaqnja KaraJrn3aropa, rj.Hcrl4r7Ba1be
eSuracHocra KaraJlu3aropa HaKoH pereHepaurzje y rrnJby orrraMa3oBarba KaraJ,rgTr4qKor cficreMa, Kao r.r
6pojHrzx rapaMerapa rpoueca ao6rajarra 6noropnna, rcojn 6n o6es6eArara pea,rn:aqrzjy enepreriKq, eKoHoMcKr.r
H eKoJlotxKu o6ehanajyher (uH4ycrpnjcrcor) rpoqeca. YrnpleHje n (aepoaaraH) rcauerauKg MoAen Hcrr,raHor
rpoqeca.
BpegHonarre :uauaja r4 Haf{Hor,{olpr.rHoca pe3ynrara 4ucepraqnje { rlji
Pearagosaul'IM l4crpaxl4BatbuMa u golujeauM pe3yJrrarvwa y oKBr4py oBe AoKTopcKe Ancepraur4.ie, Aar je
:uauajaH reopujcrcra 14 rpaKrl'lqaH Aonpt4Hoc yNoj nayuHoj o6racrn flpurraemeHa u ungycrpujcrca xeunja, a
noce6Ho Hay'rHoj AHcl-lHrl,'II'IHu roja ce oAHocH Ha HayKy o naarepuja lawa v xerepoteHy KaranH3y. I,l:apueHa je
cHHTe3a cepnje KaraJlu3aropa Ha 6azn AlzOt naognfiurcoaaunx ralajyvr-jo4raaona yuanpef enraM MeroAaMa" re
rbHxoBa Aerar'bHa Susaurco-xeuujcrca KapaKTepu3a\lia, Kao H ktctturlBar+;e Kararr4Tyvrcux nep6opMaHcH y
TpaHcecrepr'r0nrauaju cyHuoKperoBor y!'r,a. YcnocrasJbeHe cy anauajne rope,raqnje ,.*.qy finsnurco-
xervtujcrcnx cnojcrana KaranH3aropa u Sauarne KaraJrurr4LrKe eQaxacHocrr4 y recr-pearcuajar,ra, Kao u
oAPebnearbe yrutpja 6pojHr.rx npoqecHux napaMerapa Ha rrpr4Hoc luoguzeta. Pe:y,rrarn ao6rajeHr.r y oKBr.rpy
oBe Aol{TopcKe Al4cepraqraje rvrory I4MarL't 6wras ilpaKTLIqHH suauaj 3a [ocraBJ'ba6,e 14 yHanpeleme nocrojehlai
npoqeca ao6ujarra 6uoropuaa, rauHnje 6uoguzena, Kao anrepHarr.rBe rcopauhercy AH3en topr4Ba.
HayvHra AonpHHoc' oprnHanHocr pe3ynrara, Kao a yrapfeHe HoBe qnrbeHaqe/Hayvue lrcrhHe pea,ra:aqa-iona
Hcrpaxl4Barba y oKBHpy oBe AoKropcKe Al4cepraqHje cy nornp!eHe ny6luxoBaEeM 2 (/3a) palil as r<areropnje
M23 y qacoflHcuMa r'lelyHapo4uor:Hauaja, Kao a o6jar,'uuearbeM paAa rcareropuje M52.
Ouena caMocranHocrr.r HayqHot paAa r(aHAr4rara r. " r 
- 
,o
Torcon't I{3paAe oBe AorcropcKe Ancepraqnje, KaHAHAaT je norcaaao o4roaapajyhn HHso caMocra,rrHocrr4 y
nocTaB!'baFby HcTpaxHBaFba' peaJlwzatryju eKc[epHMeHTaJIHor AeJIa l4cTpaxr,lBarba, aHailV3u u gucrcycuju
ao6njeurzx pe3ynrara 14 y ycilocraBJbarby o4roaapajyhrzx noperaqrlr, usno!emy Hayr.rHo-:uauajHl.rx
3aKJ'bfraKa, Te rrucarby HayqHr.rx paAoBa H AoKTopcKe 4ncepraquje.
3AKJbYTIAK I
,{orcropcrca aucepraquja rtoA Ha3HBoM: "lo6ujarue luoguzeta xopuruherueM KaraJrh3aropa Ha 6a:u xeuujcru
no4n@rrcoaauor AlzOl jegnrcemnrt,ta rcarnjyn,ta: Kopenarluja n:rrae!y Qn:avro-xenrujcrnx cnojciana
KaraJIH3aropa' ilpoqecHHx napaMerapal/,fipvHoca6uogusera", KaHga4ara MapnnrcosLrh Mn,roua, npeAcraB,rba
opHrHHanaH I'l caMocrai'laH Haf{HH pa4, xojn je lornurcu H MeroAonouKn aAeKBarHo KoHrIHrrrjpaH.
Peayrrara 4o6njeHr.r y oKBrIpy oBe AoKropcKe AHcepraqr,rje yxasyjy Ha ro Aa napaMerpg cHHre3e
ua 6asu xenaajcrcn ruo4uQuroeanor AlzO3 urvtaj! rcpyqujanau yrurraj Ha KoMnJreran gnzajg
xeMHJcKe KapaKTepHcrHKe KaraJll43aropa, rcoje 4arse AerepMnHr,uxy KaraJrr4ruqKy e$urcacnocr
recr-peaKrrujava rpaHcecrepaSnrcaqprje y,ra, xoje urtajy Be,'rHKH HHAycrpHjcxrz:Havaj.
IlpesenroeaHu v Lt4aKyroBaHH pe3ynrarn 4o6rajenu y oKBHpy oBe AorropcKe Aucepraqraje cy aepa6r.*coeaHr.r
ny6ruxooalbeM ABa paAa y r{acoruc}IMa rraelyHapogHor :uavaja, rareropuje M23 ra jeaHor prd V "u"onr.yHalraoHanHor :nauaja, xareropuje M52, uwwe je norapf eHa opr4rr4HanHocr r.t HayqHa 3acHoBaHocr pe3ynrara.
Ha ocuoey cBera u3JloxeHol, Korr,tncuja ynyhyje npeAnor Hacranuo-l-rayqHoM sehy flprapoAHo-MareMar,qKor
$arcy,rrera YHunepsurera y Hr.tuy Aa KaHAHAary MaprauKoarzh Munoruy, cryAeHry loxropcxrzx cry*rr.r.ia










Munan MoMqrilosnh, nayunn capaAHHK
Cor[uja Panunh, BaHpeAHrr npoQecop
Xervrnjq
'Y Hraruy u Eeorp4qy,2018. ro,q.
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